Partial purification and properties of the isozymes of S-adenosylmethionine synthetase from sheep liver.
Three forms of AdoMet synthetase were separated from sheep liver. The apparent molecular weights of the native isozymes were 122,000, 62,400 and 70,800 for the alpha-, beta 1- and beta 2-form, respectively and beta 1 was the predominant form. The alpha-form exhibited negative cooperativity with [S] 0.5 values of 31 microM for methionine and 62 microM for ATP; while the two beta-forms exhibited positive cooperativity with [S]0.5 values for methionine of 82 microM and 70 microM and those for ATP of 572 microM and 505 microM for the beta 1- and beta 2-form, respectively. Dimethylsulfoxide markedly stimulated the activities of the two beta-forms at low methionine concentrations. However, at high methionine levels, it inhibited the activity of the beta 2-form but not that of the beta 1-form. The effect of dimethylsulfoxide on the alpha-form was not significant. AdoMet was inhibitory at high concentrations. However, it had a slight stimulatory effect on the two beta-forms at low concentrations when methionine level was also low. These results suggest that AdoMet synthetase is a regulatory enzyme and the reaction rate in vivo can be directly influenced by substrate and product concentrations.